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Immunohistochemical, and Ultrastructural Study
of a Case and Review of the Literature
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Abstract

Urinary bladder paragangliomas are rare. An 81-yr-old woman was admitted because of
whole-stream painless hematuria. Investigations revealed a pedunculated bladder tumor.
Pathological examination showed a biphasic tumor, composite paraganglioma-ganglio-
neuroma. The two separate components were documented by both immunohistochemi-
cal and ultrastructural studies. A review of the English literature on urinary bladder
paragangliomas showed that the present case is the first case with this unique feature
documented in detail, and the patient is the oldest one being reported.
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Introduction

Tumors arising from the neural crest in
the adrenal medulla are known as pheo-
chromocyrtoma, but those from the
extraadrenal sites were termed paragan-
glioma. Paragangliomas in the arinary
bladder are rare. Less than 200 cascs have
been reported in the English literature
[1-128]. The first case was reported by
Zimmerman et al. in 1953 {1]. Paragan-
glia of the urinary bladder are generally
considered a precursor tissue of urinary
bladder paraganglioma. It is assumed that
the paraganglioma arises from small nests
of paraganglionic dssue, which have per-
sisted along the aortic axis and in the pelvic
region, and these remnants of paragangli-
onic tissue migrate into the urinary blad-
der. Honma was the first person to examine
the incidence of the normal paraganglia
in the urinary bladder in 1993, and found
the presence of paraganglionic tissue in

51.8% of the 409 urinary bladders col-
lected at autopsy [129].

In this article, we present a unique case
of composite paraganglioma-ganglion-
euroma arising from the urinary blad-
der. The features are characterized and
confirmed by immunohistochemical
and ulerastrucrural studies. In addi-
tion, the literatare on this rare entity is
reviewed.

Case Report

A 81-yr-old Chinese woman presented
with whole-strearn painless hematuria.
There was no evidence of fever, loin pain,
or other urinary symptoms. She had no
previous record of hematuria, hypertension
or other urinary symproms. No family his-
tory of neurofibromatosis or other neuro-
cutaneous phakomatoses was noted. On
examination, she was afebrile, and the
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blood pressure was normal. There was mild
tenderness in the suprapubic region.
Laboratory data of the patent after
admission showed that blood counts and
renal functon were within the normal
range. Bilateral apical fibrosis compatible
with past history of tuberculosis was noted
on the chest X-ray. The results of urine
cytology and culture were unremarkable.
Flexible and rigid cystoscopy showed that
the bladder was full of blood clot and
necrotic materials. Biopsy was taken and
revealed mild cystitis. An intravenous uro-
gram detected a large lucent filling defect
in the righc upper, outer quadrant of the
urinary bladder. The flexible cystoscopy
was then repeated and revealed a large pe-
dunculated tumor on the right lateral wall
of the urinary bladder. Transurethral ultra-
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Fig. 1. Transurethral ultrasonogram showing & large pedunculated tumor at the right anterolateral wall of the bladder.

sonogram confirmed the presence of a pe-
danculated rumor, 4.8 cm in diameter, on
the right anterolateral wall of the urinary
bladder. The tumor had a narrow stalk and
showed no evidence of muscle infiltration
(Fig. 1). Transurethral resection of the blad-
der tumor was then performed. Follow-up
cystoscopy and biopsy 3 mo after opera-
tion revealed no evidence of residual cumor.

Pathologic examination of the resected
tumor showed fragments of tumor tissue
with extensive areas of necrosis. The tumor
had two components. In one portion of
the tumor, tumor cells were polyhedral and
arranged in nests (Fig. 2). They had baso-
philic granalar cytoplasm and small hyper-
chromatic nuclei. Occasional eosinophilic
hyaline globules were present. The features
were those of a paraganglioma. The other
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Fig. 3. Some areas of the tumor showing features of a ganglioneuroma. (H&E, original magnification x480.)

part of the tumor consisted of tumor cells basophilic stipples and large, round nuclei
resembling ganglionic cells (Fig. 3). They with prominent nucleoli. Eosinophilic
had abundant cosinophilic cytoplasm with fibrillary stroma was present. The mor-
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phologies of these were those of a ganglion-
euroma. Focal interminglings of the two
tumor parts were noted. Overall, the
diagnosis was a composite paraganglioma—
ganglioneuroma of the urinary bladder.
Representative tissues were chosen for
immunohistochemical and ultrascruc-
tural studies.

Methods

Immunohistochemical study was con-
ducted on 3-fLsections from representative
blocks using the avidin-biotin—peroxidase
complex method [130]. Appropriate nega-
tive (using buffer solution instead of pri-
mary antibodies) and positive controls
from normal tissues were also examined.
The antibodies to the following antigens
were used: neuron-specific enolase (poly-
clonal; prediluted; Biogenex, CA, USA),
synaptophysin (monoclonal; 1:10: Boeh-
ringer Mannheim Biochemica, Lauterstein,
Germany), chromogranin {monoclonal;
pre-diluted, Biogenex, San Ramon, CA),
S-100 protein (polyclonal; 1:200; Dako-
patts, Glostrup, Denmark), nearofilament
(monoclonal; 1:10; Monosan, Uden, Neth-
erfands), and Mak-6 (monoclonal; 1:2;
Triton, CA). Antigen retrieval by micro-
wave (at 95°C for 9 min) and uypsin
(at pH 7.6 for 20 min) was done before
application of some antibodies. Microwave
incubation was done for synaptophysin and
chromogrannin, whereas trypsin was used
for S-100, neurofilament, and Mak-6.

Tissue for ultrastructural examination
was retrieved from the formalin-fixed, par-
affin-embedded material. Briefly, the tis-
sue was dewaxed, rehydrated in graded
alcohols, and embedded in epoxy resin.
Semithin sections (1-U thick) were stained
with toluidine blue and examined under
light microscopy to confirm the areas of
interest. Ultrachin (0.02-4 thick) sections
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were subsequently cut, stained with ura-
nyl acetate and lead citrate, and examined
with JEOL 100SX transmission electron
microscope at 80 kV.

Results
Immunohistochemistry

The basophilic tumor cells were posi-
tive for neuron-specific enolase, chromo-
granin, and synaptophysin, and negative
for cytokeracin (Mak-6). Sustentacular cells
were identified by §-100 protein. The gan-
ghonic cells were also positive tor S-100
protein, but the fibrillary matrix was posi-
tive for neurofilament.

Electron Microscopy

Ultrascructural examination confirmed
that the tumor was composed of different
cellular components, which included neu-
roendocrine and ganglionic cells. The neu-
roendocrine cells were characterized by
numerous electron-dense neurosecretory
granules in the cytoplasm (Fig. 4). The
ganglion cells showed peripherally situated
nuclei possessing prominent nucleoli. The
cytoplasm contained abundant organelles,
including small stacks of rough endoplas-
mic reticulum, lysosomal granules, and
scattered neurosceretory granules (Fig. 5).

Discussion

The occurrence of both neuroendocrine
and neural cells in the same tumor is not
surprising when one recalls that neoplas-
tic transformation occurred at the level of
sympathogonia and was followed by a bidi-
rectional maturation process to neuroblast
and pheochromoblast. However, compos-
ite neruoendocrine—neural tumors are very
rare. Approximately 30 cases were reported
in the literature [131-134]. Many of these
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Fig. 4. (A) Electron micrograph of a dusters of neuroendocrine cells containing a
large number of neurosecretory granules in their cytoplasm (original magnification
x3230). (B) High-power view of the tumor cells in A {original magnification x8000).

cases were composite pheochromocy-
toma—ganglioneuromas noted in the
adrenal glands. A few composite paragan-
glioma—ganglioneuromas were also reported
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in the retroperitoneum [132]. There was
no formal description of a case in the uri-
nary bladder in the English literature.
Leestma and Price mentioned a paragan-
glioma with large area resembling the pat-
tern of ganglioneuroma in their analysis of
24 urinary bladder paragangliomas in 1971
[27]. In 1980, Hurwitz et al. reported, in
a clinicopathologic conference, a bladder
tumor in a 49-yr-old white woman [55].
They labeled it pheochromocytoma with
interspersed large foci of ganglioneuroma.
Overall, these cases lack in-depth docu-
mentation of clinicopathologic features.
The current case is the first case of com-
posite paraganglioma—ganglioneuroma
having well-documented clinicopathologic
features. The two separate components of
the tumor were also confirmed by immuno-
histochemical and ultrastructural studies.
To date, 184 (including the present case)
urinary bladder paragangliomas were
reported in the English literature {1-128].
Although Honma found that pasganglia of
the bladder were more common in men
[129], earlier reviews reported that urinary
bladder paragangliomas occurred more
commonly in women [69,77]. In this
article on a larger number of reported cases,
urinary bladder paragangliomas were noted
in roughly the same frequency in women
and men (male to female ratio = 0.9:1).
The ages of these patients ranged from 10
to 81 yr (mean 39 yr). The current case is
the oldest patient reported in the literature.
The tumor often presented with a clas-
sical triad of hematuria, hypertension, and
“attacks” related to the release of tumori-
genic amine during micturition. However,
exceptions do occur. As illustrated in the
present case, gross hematuria was the only
presenting symptom. The diameter of these
tumors ranged from 0.2 to 13 cm with a
mean of 3.6 cm. Honma noted the
paraganglia were present in any portion of
the urinary bladder [129]. In concurrence
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Fig. 5. Electron micrograph of a tumor cell showing ganglionic cell differentiation
with small stacks of rough endoplasmic reticulum {arrow} and scattered neuro-
secretory granules (arrowheads). (Original magnification x7280.)

with this finding, paragangliomas were
seen in any portion of the urinary blad-
der: 12.5% in anterior wall, 9% in pos-
terior wall, 25% in right laceral wall,
19.4% in left lateral wall, 12.5% in
trigone, 6.3% in neck, and 15.3% in
dome. Twenty-one percent of the re-
ported cases were malignant.
Paraganglioma of the urinary bladder
were documented in different populations.
Of the 184 cases reported in the English
literature, 6% (7 = 11) were reported in
the Chinese populations {40,84,87,108,109].
The features of the cases reported in the
Chinese were similar to those in the other
populations. Four (including the current
one) cases were reported in Hong Kong
[40,108]. One of these cases showed a
peculiar association with carcinoid [108].
Also, in our previous investigation, 9%
of the paragangliomas was from the

bladder [135].

References

1.

~J

Zimmerman IJ, Biron RE, Mac Mahon HE.
Pheochromocytoma of the urinary bladder.

N Engl ] Med 249:25,26, 1953.

. Rosenberg LM. Pheochromocytoma of the

urinary bladder: report of a case. N Engl ]
Med 257:1212-1215, 1957.

. Lumb BRB, Gresham GA. Phacochromocy-

toma of the urinary bladder. Lancer 1:81, 1958,

. Farley SE, Smith CL. Unusual location of

pheochromocytoma in the urinary bladder.
J Urol 81:130-132, 1959.

. Pugh RCB, Gresham GA, Mullaney J. Pheo-

chromocytoma of the urinary bladder. J Path
Bacteriol 79:89-107, 1960.

. Scott WW, Eversole SL. Pheochromocytoma of

the urinary bladder. | Urol 83:656-664, 1960.

. Deklerk DP, Catalona WJ, Nime FA, Free-

man C. Malignant pheochromocytoma of
the bladder: the late development of renal
cell carcinoma. J Urol 113:864-868, 1975.

. Sivak GC. Pheochromocytoma of bladder.

J Urol 80:568-571, 1961.

. Berry KW, Van-Zile-Scott E. Pheochromocy-

toma of the bladder. ] Urol 85:156-158, 1961.



Composite Paraganglioma-Ganglioneuroma

t0.

16.

19.

20.

20.

Poirier H, Robinson JO. Phaeochromo-
cytoma of the urinary bladder in a male

patient. Br J Urol 34:88-92, 1962,

. Tan TL, Young N. B. W, Pheochromocy-

roma of the bladder: case repore. | Urol 87:

6367, 1962.

. Micic R, Kicic M, Adanja S. Phacochromo-

cytoma of urinary bladder. Acta Endocr 39:1~
12,1962,

. Glucksman MA, Persinger CP. Malignant
o &

non-chromaffin paraganglioma of the blad-

der. ] Urol 89:822-825, 1963.

. Bhiir DW, Branwood AW. Phacochromo-

cytoma of the urinary bladder. Br J Urol
35:293-290. 1963.

. Meloney GE, Cowdell RH, Lewis CL,

Maligoaut phacochrornocytoma of the blad-
der. Br J Urol 38:461-470, 1960.

Higgins PM, Tresidder GC. Phaecochromo-
cytoma of rthe urinary bladder. Br Med |
5508:274-277, 1966.

. Higgins PM. Tresidder GC. Malignant

phacochromocytoma of the urinary bladder.
Br ] Urel 52:230, 1980.

. Van-Buskick KE, O’'Shaughnessy £}, Hano

1, Finder RJ. Pheochromocytoma of the blad-
der. JAMA 196:293-294, 1960.

Lathem JE, Hoot LD Pheochromocytoma of
the urinary bladder. JAMA 197:588-590, 1966.
Bourne RB, Beltaos E. Pheochromocytoma
of the bladder: case report and summary of
literature. § Urol 98:361-304, 1967.

. Besser ML Pau A. Phacochromocytoma of the

urinary bladder. Br ) Urol 40:245-247, 1968.

2. Barsakis ]G, Brody GL, Bardete JD, Rice DE.

Pheochromocytoma of the bladder: detection
by a new screening test. Arch Surg 96:254-
258, 1968,

23, Cammins BHL Hill S, Willams JL. Phaco-

chromocytoma of the urinary bladder. Br J
Urol. 41:71-74, 1969,

24. Albores-Saavedra |, Maldonado ME, Tharra §,

Rodriguez HA. Pheochromaocytoma of the
urinary bladder. Cancer 23:1110-1118, 1969.

. Coggin MJ, Finberg [, Adarason AR, Jockes

AM. Phacochromocytomma of the urinary blad-
der with acute oliguric renal failure: the use of
a plasma catecholamine assay in diagnosis.
Postgrad Med J 47:238-242, 1971,

Spiter R, Borrson R, Castellino RA. Func-
tioning nonchromatfin paraganglioma
{chemodectoma) of the urinary bladder.
Radiology 98:577,578, 1971.

30.

31

32.

36.

38.

40.

42.

369

7. LeestmaJE, Price EB Jr. Paraganghioma of the

urinary bladder. Cancer 28:1063-1073, 1971,

3. Doctor VM, Phadke AG, Sirsac MV, Pheo-

chromocytoma of the unsary bladder. Br |
Urol 44:351--355, 1972.

. Bogaere MG, Vermealen A. Pheochromocy-

toma of the urinary bladder, with inconclu-
stve chemical and pharmacologic tests. A |
Med 53:797-800, 1972.

Browa W}, Barajas L, Waisman }, De-Quattro
V. Ulerastructural and biochemical correlates
of adrenal and extra-adrenal pheochromocy-
toma. Cancer 29:744-759, 1972,

Cabanas VY, Faulconer R], Fekete AM.
Pheochromocytoma presenting as a urctero-
cele. | Urol 110:389--390, 1973.

Shinibo S, Nakano Y. Proceedings: a case of
raalignant pheochromocytoma produciag
patathyroid hormone-like substance. Caleif
Tissue Res 15:155,156, 1974,

. Campbell DR, Mason WE Manchester JS.

Angiography in pheochromocytomas. | Can
Assoc Radiol 25:214-223, 1974.

34. Fuselier HA Jr. Paraganglioma of the blad-

der:yeport of a case. J Urol 113:42-44. 1975,

. Javaheri P, Raafat J. Malignant phacochromo-

cytoma of the rinary bladder: report of two
cases. Br } Urol 47:401-404, 1975.

Lance JW, Hinterberger H. The headaches
of phacochromocytoma. Proc Aust Assoc
Neurol 12:49-53, 1975,

7. Kolawole TM, Nkposong EQ, Abjoye AA.

Ring calcification in a bladder phacochromo-
cytoma. Br J Radiol 48:931-932, 1975,
Lindsey CM, DeHart HS, Glenn JE Pheo-
chromocytoma of urinary bladder. Urology
7:210.211, 1976.

. Maddocks RA, Fagan WT Jr. Paraganglioma

of bladder with recurrence ten yews larer.
Urology 7:430-432, 1976.

Leong CH, Wong KK, Saw D). Asymprom-
atic phacochromocytoma of the bladder
co-existing with carcinoma. Br J Urol 48:
123-126, 1976.

. Whyte AS, Dick A. A gvsaccological presen-

tation of phacochromocytora of the urinary
bladder. Br ] Urol 48:468, 1976.
Lieberman PH. Consultation case paragan-
glioma in the neck of the bladder. Am J Surg
Pathol 1:83,84, 1977.

. Raju BS, Vaidyanathan §, Bannerjee CK,

Bapna BC, Sapru RD Rao MS. Malignant
pheochromocytoma of the urinary bladder



370

Endocrine Pathology

44.

40.

49,

50.

51

53.

54.

S6.

associated with dystrophic tumor calcifica-
tion and a bladder stane (a case report with
review of literanure). J Assoc Physicians India
25:929-931, 1977, '

Melicow MM. One hundred cases of pheo-
chromocytoma (107 tumors) at the Colum-
bia-Presbyterian Medical Center, 1926-1976:
a clinicopathological analysis. Cancer 40:
19872004, 1977.

. Texter JH Jr, Crane DB, Hietala SO, Raper

AJ. Paraganglioma of urinary bladder wall.
Urology 10:79-82, 1977.

Zornow DH, Bentrovato DA, Olson HW,
Garlick WB, Woodruff MW, Vesical-related
paragangliomas. ] Urel 118:247-250, 1977.

7. Potes IE Phaeochromocytoma of the blad-

der. Br | Urol 49:240, 1977

. Spring DB, Palubiaskas Af. Famulial pheo-

chromocytoma: a rare case of hydronephro-
sis and hydroureter in two generations. Br |
Radiol 50:596-599, 1977.

Sigmann JW, Stern AM, Perry BL, Spooner
EW. Nonesseutial hypertension: case studies.
Pediatr Ann 6:415-424, 1977.

Bradley EL 3rd, Bishop B. Nonigvasive
Jocalization pheochromocyromas. Am Surg
44:440-444, 1978.

. Meyer ], Sane SM, Drake RM. Malignant

paraganglioma (pheochromocytoma) of the
urinary bladder: report of a case and review of
the literature. Pediatrics 63:879-885, 1979,

2. Witt BD. Pheochromocytoma of the blad-

der: report of case. J Am Osteopath Assoc
79:201,202, 1979.

Jagrap B Kher M. Phacochromocytoma of the
urinary bladder. ] Indian Med Assoc 72:255,
256, 1979,

Lotz PR, Bogdasarian RS, Thompson NW,
Secger JF Cho KJ. Paragangliomas of the
head, neck, urinary bladder, and pelvis in a
hypertensive woman. An ] Roentgenol
132:1001-1004, 1979.

. Hurwitz R, Firzparick T, Ackerman I, Cove

K, Benjamin |, Kalinowski R, et al. Clinico-
pathological conference: a nearo-ectoder-
mal tumor in the bladder. | Urol 124: 417~
421, 1980.

Persaud V, Douglas L. Phacochromocytoma
of the urinary bladder. West Indian Med |
29:203-208. 1980.

. Flanigan RC, Wittwana RP, Huhn RG,

Davis CJ. Maligbant pheochromocyroma of
urinary bladder. Urology 16:386-388, 1980.

Volume 9, Number 4

59.

60.

61,

62.

64.

65.

606.

67.

68.

69.

70.

71

73.

Winter 1998

58. Hamberger B, Arner S, Backman KA,

Johansson B, Lindvall N, Wener S, er al.
Pheochtomocytoma of the bladder: a case
report. Scand ] Ural Nephrol 15:333-335,
1981.

Ochi K, Yoshioka S, Morita M, Takeuchi M.
Pheochromocytoma of bladder. Urology
17:228-230, 1981,

Timmis |B, Brown M, Allison 1], Thera-
peutic embolization of phacochromocytoma.
Br | Radiol 54:420-422, 1981.

fsaacs JH, Knaus JV. The detection of non-
genival pelvic tumors mimicking gyneco-
logic disease. Surg Gypecol Obsret
153:74-76, 1981.

Messerli FH, Finn M, MacPhee AA. Pheochro-
mocytoma of the urinary bladder: systemic
hemodynamics and circulating carecholamine

levels. JAMA 247:1863, 1864, 1982.

3. Dial P, Matks C, Bolton J. Current roanage-

ment of paragangliomas Surg Gynecol Obstet
155:187-192, 1982.

Khaan O, Williams G, Chisholm GD,
Welbourn RB. Phacochromocyromas of the
bladder. T R Soc Med 75:17-20, 1982,
Phillips §]. Phacochromocytomas of the
bladder. ] R Soc Med 75:484, 1982,

Das S, Bulusu NV, Lowe P Primary vesical
pheochromocyroma. Urology 21:20-25, 1983,
Miller JL, Immelman EJ, Roman TE, Mervis
B. Phacochromocytoma of the utinary blad-
der focalized by sclective venous sampling
and computed tomography. Postgrad Med |
59:533-535, 1983.

Hsueh Y5, Tsung SH. Paraganglioma of the
urinary bladder. ] Indiana State Med Assoc
76:768,769, 1983,

Jurascheck F, Egloff H, Buemi A, Laedlein-
Greilsammer D. Pataganglioma of urinary
bladder. Urology 22:659-663, 1983,

Parisi L, Bigagli M, Nicita G, Tramond M.
Detection of a pheochromocytoma of the uri-
nary bladder by ultrasonography. J Clin
Ulerasound 11:215-217, 1983.

. Russo P, Balfe DM, Weiss A, Sicard G.

Micturitional hypertension and retropubic
mass. Urol Radiol 6:230--233, 1984.

. Schuez W, Vogel E. Pheochromocytoma of the

winary bladder—a case report and review of
the literature. Urol Int 39:250-255, 1984.
Ludmerer KM, Kissane JM. Micturition-
induced hypertension in a 58-year-old
woman. Am ] Med 78:307-316, 1985.



Composite Paraganglioma-Ganglioneuroma

74.

75.

80.

82.

83.

84.

85,

86.

87.

McCormick SR, Dodds PR, Kraus PA, Lowell
DM. Nonepithelial neoplasms arising within
vesical diverticula. Urology 25:405-408, 1985,
Malossint G, Lotto A, Pisa R, Petracco S,
Bianchi G. Pheochromocytoma of the urinary

bladder. Acta Urol Belg 54:84-91, 1986.

». Burron EM, Schellhammer PF, Weaver DI,

Woolfict RA. Paraganglioma of urinary blad-
der in patient with neurofibromatosis. Urol-
ogy 27:550-552, 1986.

. Davaris P, Perraki K, Arvanitis D, Papa-

charalammpous N, Morakis A, Zorzos S.
Urinary bladder paraganglioma (U.B.P).
Pathol Res Pract 181:101-106, 1986.

. Cartem AK, Green JA, Fraser AG, Smith LR,

Phaeochromocytoma of the bladder: a case

report. S Afr Med § 71:178-179, 1987.

. Lunde S, Nesland JM, Holm R, Johannessen

JV. A urinary bladder tumor in a 65-year-old
man. Ulerastruct Pathol 11:79-82, 1987.

Sakashita S, Tanda K, Togashi M, Maru A,
Koyanagi T, Tsukamoto E, et al. Paragangli-
oma of urinary bladder, visualization with 1311-

MIBG scintigraphy. Urof Int42:237-240, 1987.

. Schmedtje JF Jr, Sax S, Pool J1, Goldfarb RA,

Nelson EB. Localization of ectopic pheochro-
mocytomas by magnetic resonance imaging.
Am } Med 83:770-772, 1987.

McEwan AJ, Davis CL, Ackery DM. Blad-
der phacochromocytoma diagnosed by radio-
iodinated meta-iodobenzylguanidine imaging.
Br ] Urol 59:594-595, 1987,

Lenders JW, Sluiter HE, Rosenbusch G,
Thien T. A pheochromocytoma of the uri-
nary bladder. Eur | Radiol 7:274,275, 1987.
Liu SM, Wu S. Pheochromocytoma of the
urinary bladder: a case report. Chin Med J
(Taipei) 42:491-494, 1988.

Moyana TN, Kontozoglou T. Urinary blad-
der paragangliomas: an immuunohiste-
chemical study. Arch Pathol Lab Med
112:70-72, 1988.

Hacker GW, Bishop AL, Terenghi G, Varndell
IM, Aghahowa ], Pollard K, et al. Multiple
peptide production and presence of general
neuroendoctine markers detecred in 12 cases
of buman phaecochromocytoma and in mam-
malian adrenal glands. Virchows Arch A Pathol
Anat Histopathol 412:399-411, 1988.

Guo JZ, Gong LS, Chen SX, Luo BY, Xu
MY. Malignant pheochromocytoma: diagno-
sis and treatment in fifteen cases. J Hypertens

7:261-206, 1989,

88.

90.

91.

93.

94.

95.

96.

97.

98.

99.

371

Heyman J, Cheung Y, Ghali V, Leiter E. Blad-
der pheochromocytoma: evaluation with
magnetic resonance imaging. | Urol 141:

14241420, 1989.

. Warshawsky R, Bow SN, Waldbaum RS,

Cintron J. Bladder pheochromocytoma with
MR correlation. ] Comput Assist Tomogr
13:714-716, 1989,

Salo JO, Miettinen M, Makinen J, Lehtonen
T. Pheochromocytoma of the urinary blad-
der: report of 2 cases with ultrastructural and
immunohistochemical analyses. Eur Urol
16:237-239, 1989,

Punekar S, Gulanikar A, Sobu MK, Sane
SY, Pardanani DS. Pheochromocytoma of
the urinary bladder {report of 2 cases with
review of literature). ] Postgrad Med 35:90-
92, 1989.

. Splinter WM, Milne B, Nickel C, Loomis

C. Perioperative management for resection
of a malignant non-chromatfin paragan-
glioma of the bladder. Can ] Anaesth 36:215-
218, 1989.

Linnoila RE, Keiser HR, Steinberg SM, Tack-
EE. Histopathology of benign versus malig-
nant sympathoadrenal paragangliomas:
clinicopathologic study of 120 cases includ-
ing unusual histologic features. Hum Pathol
21:1168-1180, 1990,

Frennby B, Aspelin P, Uden P Nyman U.
Computed tomography of malignant pheo-
chromocytoma of the bladder: a case report.
Fortschr Rontgenser 153:225-227, 1990.
Sweetser PM, Ohl DA, Thompson NW.
Pheochromocytoma of the utinary bladder.
Surgery 109:677-681, 1991,

Frydenberg M, Ferguson R, Langdon P
Rogers ], McCarthy S. Malignant phaco-
chromocytoma of the bladder: active or
inactive. Br | Urol 67:548-549, 1991.
Nomura S, Kinoshita Y, Takeda M, Take-
bayashi S, Moriyama M, Noguchi K, et al.
A case of vesical paraganglioma behind the
symphysis pubis. J Urol 146:830-832,
1991.

Nomura A, Yasuda H, Katoh K, Kakinoki S,
Takechi S, Kobayashi T, et al. Continuous
blood pressure recordings in patients with
pheochromocytoma of the urinary bladder.
Am ] Hypertens 4:189-191, 1991.

Lorig R}, Beavis KG, Bravo EL, Kay R. Head-
ache and hypertension in a 15-vear-old. Cleve
Clin J Med 58:379-383, 1991.



372

Endocrine Pathology

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110,

111,

Goldfarb DA, Novick AC, Bravo EL, Suaffon
RA, Montie JE, Kay R. Experience with extra-
adrenal pheochromocytoma. | Urol 142:931~
936, 1989

Grignon D, Ro JY, Mackay B, Ordonez NG,
el-Naggar A, Molina T], eral. Paraganglioma
of the urinary bladder: immunohistochemi-
cal, ultrastructural, and DNA flow cytometric
studies. Hum Pathol 22:1162-1169, 1991.
Puvaneswary M, Davoren P Phaechromo-
cytoma of the bladder: ultrasound appear-
ance. | Clin Ultrasound 19:111-115, 1991.
Juniacic C, Gasser A, Metz KA, Kjelsaup T,
Klippel KE Pheochromocytoma of the ari-
nary bladder. Urol Int 48:232-234, 1992.
Cornfeld D. Unforgettable patients. ] Pediatr
121:494-495, 1992.

Hansen LU, Jess P, Hermansen K, Lorentzen
M. Phacochromocytoma: an unusual cause
of haematuria, Scand J Urol Nephrol 26:
319-321, 1992.

Cronan JJ, Do HM, Monchik JM, Stein BS,
Bladder pheochromocyroma: color Doppler
sonograpbic correlation. J Ultrasound Med
11:493-495, 1992.

Bakri YN, Jngemansson SE, Ali A, Parikh S.
Pheochromocytoma and pregnancy: report of
three cases. Acta Obster Gynecol Scand
71:301-304, 1992.

Lam KY, Chan AC. Paraganglioma of the uri-
nary bladder: an immunohistochemical study
and report of an unusual association with
intestinal carcinoid. Aust NZ J Surg 63:740~
745, 1993. (

Pang LC, Tsao KC. Flow cytometric DNA
analysis for the determination of malignant
potential in adrenal and excra-adrenal
pheochromocytomas or paragangliomas.
Arch Pathol Lab Med 117:1142-1147,
1993.

Suzuki Y, Nakada T, Suzuki H, Sasagawa
I, Ishigooka M, lizima Y, et al. Primary
bladder pheochromocytoma without hy-
pertension. Int Urol Nephrol 25:153-158,
1993.

Misawa T, Shibasaki T, Toshima R, Kasai K,
Sugimoto K, Matsuda H, et al. A case of
pheochromocytoma of the urinary bladder
in a long-term hemodialysis patient. Neph-

ron 04: 443446, 1993.

. Thrasher JB, Rajan RR, Perez LM, Hum-

phrey PA, Anderson-EE. Pheochromocytoma
of urinary bladder: contemporary methods

Volume 9, Number 4

113.

114.

115.

116.

118.

119.

120.

121.

122,

123.

124.

Winter 1998

of diagnosis and treatment options. Urology
41:435-439, 1993.

Nargund VH, Gouldesbrough DR, Stewart
PA. A self-made diagnosis of phaeochromo-
cytoma of the urinary bladder. Br J Urol 73:
220-222, 1994,

Papadimitriou JC, Drachenberg CB. Giant
mitochondria with paracrystalline inclusions
in paraganglioma of the urinary bladder: cor-
relation with mitochondrial abnormalities in
paragangliomas of other sites. Ultrasteuct
Pathol 18:559-564, 1994.
Bassoon-Zalezman C, Sermer M, Lao TT,
Drucker D. Bladder pheochromocytoma in
pregnancy without hypertension: a case
teport. ] Reprod Med 40:149-150, 1995.
Lauriero B Rubini G, ID’Addabbo F, Rubini
D, Schettini F, ID’Addabbo A. 1-131 MIBG
scintigraphy of neuroectodermal tumors:
comparison between 1-131 MIBG and
In-111 DTPA-octreotide. Clin Nucleic Med
20:243-249, 1995.

. Takimoto E, Ueda W. Unsuspected pheo-

chromocyroma of the urinary bladder.
Anesth Analg 80:1243-1244, 1995.
Crecelius SA, Bellah R. Pheochromocytoma
of the bladder in an adolescent: sonographic
and MR imaging findings. Am J Roentgenol
1653:101-103, 1995.

Rhaman SI, Matthews LK, Shaikh H,
Townell NH. Primary paraganglioma of the
bladder in a 14-year-old boy. Br | Urol
75:682,683, 1995.

Patel SR, Winchester DJ, Benjamin RS.
A 15-year experience with chemotherapy of
patients with paraganglioma. Cancer 76:1476~
1480, 1995.

Lee SB Wang GG, Hwang SC, Chen MT,
Lin HD. Pheochromocytoma of the urinary
bladder: a case report. Chin Med | (Taipei)
57:297-300, 1996.

Asbury WL Jr, Hatcher PA, Gould HR,
Reeves WA, Wilson DD. Bladder pheochro-
mocytoma with ring calcification. Abdom
Imaging 23:275-277, 1996.

Nesi G, Vezzosi V, Amorosi A, Menghett |,
Selli C. Paraganglioma of the urinary blad-
der. Urol 1ot 56:250-253, 1996.

Fujishima S, Abe 1, Kaseda S, Koga T, Hirano
H, HamadaT; et al. Ambulatory blood pres-
sure monijtoring in diagnosing a pheochro-
mocytoma of the urinary bladder: a case

report. Angiology 48:655-658, 1997.



Composite Paraganglioma-Ganglioneuroma

125.

126.

127.

128.

130.

Pinto KJ, Jerkins GR. Bladder pheochro-
mocytoma in a 10-year-old girl. J Urol 158:
583,584, 1997.

Moran CA, Albores-Saavedra J, Wenig BM,
Mena H. Pigmented exuraadrenal paragan-
gliomas: a clinicopathologic and immunohis-
tochemical study of five cases. Cancer
79:398-402, 1997.

Chen M, Lipson SA, Hricak H. MR imag-
ing evaluation of benign mesenchymal
wumors of the urinary bladder. Am |
Roentgenol 168:399-403, 1997,

Piedrola G, Lopez E, Rueda MD, Lopez R,
Serrano J, Sancho M. Malignant pheochro-
mocytoma of the bladder: current controver-
sies. Bur Urol 31:122-125, 1997,

. Honma K. Paraganglia of the urinary blad-

der: an autopsy study. Zencralbl Pachol
139:465-469, 1993,

Hsu SM, Raise L, Fanger H. Use of avidin—
biotin—peroxidase complex (ABC) in immuno-
peroxidase techniques: a comparison between
ABC and unlabelled antibody (PAP) proceduires.
J Histochem Cytochem 29:577-580, 1981.

131.

133.

134,

135,

373

Moore PJ, Biggs PJ. Compound adrenal
medullary tumor. South Med J 88:473-
478, 1995.

. Watanabe T, Noshiro T, Kusakart T,

Akama H, Shibukawa S, Miura W, er al.
Two cases of pheochromocytoma diag-
nosed histopathologically as mixed neu-
roendocrine-nenral ramor. Intern Med
34:683-687, 1995.

Radin R, David CL, Goldfarb H, Francis IR.
Adrenal and extra-adrenal retroperitoneal
ganglioneuroma: imaging findings in 13
adults. Radiology 202:703-707, 1997.
Brady S, Lechan RM. Schwaitzberg SD,
Dayal Y, Ziar |, Tischler AS. Composite pheo-
chromocytoma/ganglioneuroma of the adse-
nal gland associated with multiple endocrine
neoplasia 2A: case report with immuno-
histochemical analysis. Am ] Surg Pathol
21:102-108, 1997.

Lam KY, Chan ACL. Paragangliomas: a com-
parative clinical, histologic and immunohis-
tochemical study. Int J Surg Pathol 1:
111-116, 1993,



